In a collection of 41 Slovak and European winter wheat cultivars (Triticum aestivum L.), 5 spelt wheat cultivars (Triticum spelta L.) and 3 durum wheat cultivars (Triticum durum DESF.) we investigated the qualitative composition of high-molecular-weight glutenin subunits (HMW-GS), the Gluten quality (GQ) score and the presence of the secale block 1B3. The highest frequency of the HMW-GS 0, 7 + 9 and 5 + 10 was found among the winter wheat cultivars. The highest GQ score of 10 was found in the cultivars SK-30 and FD-92017/1. A GQ score of 9 was found in the cultivars Astella, Ilona, Velta and MV-06-95. The HMW-GS 0 and 7 + 8, associated with a GQ of 4, were found in T. durum. The electrophoretic spectra of the spelt wheat cultivars were not homogeneous and represented 4 different lines.
The storage proteins of the wheat grain consist mainly of two gluten fractions: glutenin and gliadin. Glutenins, especially their highly aggregative HMW fraction, is important because of its major effect on gluten structure stability and elasticity and thus the bread-making quality of wheat. The HMW-GS are controlled by the codominant alleles of the loci Glu-A1, Glu-B1 and Glu-D1 on the long arm of the homoeologous chromosomes 1A, 1B and 1D of hexaploid wheat. The relationship between presence or absence of specific HMW-GS and the breadmaking quality of wheat is known. The subunits 5 + 10 and 2 + 12, controlled from the locus Glu-D1, are the most important for the technological quality. The correlation between breadmaking quality and specific HMW-GS can be used for quality screening or prediction in wheat (P���� & L������� 1983; P���� et al. 1984, 1987; Š���� & Č���� 1997) .
Gliadins are coded by genes of the loci Gli-1 and Gli-2 located on the distal part of the short arm of chromosomes 1A, 1B, 1D, 6A, 6B and 6D. They are mostly monomeric proteins, that can be separated by electrophoresis into α-, β-, γ-and ω-gliadins. Gliadins represent an important part of the gluten complex and are mainly responsible for the viscosity parameters of dough. Some gliadin blocks have positive effects, while others have negative or no effects upon dough quality (P���� et al. 1984, 1987) . The main goal of our work was to analyse and characterise the qualitative composition of HMW glutenin subunits and to predict the technological quality in the collection of the three wheat species, based on gliadin and glutenin markers.
MATERIALS AND METHODS
Plant material: 41 hexaploid winter wheat cultivars (Triticum aestivum L.) of European origin, including 20 from Slovakia, were obtained from the experimental station Želiezovce of the Central Institute for Control and Testing in Agriculture. 5 winter spelt wheat cultivars (Triticum spelta L.) and 3 durum wheat cultivars (Triticum durum DESF.) were obtained from the experimental base Dolná Malanta of the Department of Food Production of the Slovak Agricultural University in Nitra. Marquis winter wheat and Chinese Spring spring wheat (Triticum aestivum L.) with well known HMW glutenin subunits composition were included as standards. All seeds were harvested in 2000.
Electrophoretic analysis. Glutenins and gliadins, were extracted from individually ground grains and fractionated by standard reference methods of polyacrylamide gel electrophoresis in acid medium (A-PAGE) (D����� 1987) and in presence of SDS (SDS-PAGE) (W������ 1992) , as suggested by the International Seed Testing Association (ISTA). The gels were then stained by Coomassie Brilliant Blue R250 and washed with de-ionised water. The designation of HMW glutenin subunits followed the numbering system of P���� et al. (1987) . The program GRAB-IT 259 was used to calculate quality scores. Overall quality scores for a given variety were obtained as the sum of the scores of individual HMW glutenin subunits. The rye-score was indicated by the presence or absence of the secale block 1B3.
RESULTS AND DISCUSSION
Gliadin and glutenin proteins have a high genetic variability, expressed phenotypically with high heritability. The pattern of electrophoretic bands therefore does not depend on agro-ecological conditions (G������ et al. 1995; G����� et al. 2002) and can be used for the identification of cultivars and to predict some of their properties. Especially HMW-GS and gliadin blocks are useful genetic markers for technological quality of the wheat grain (Č���� & Š���� 1996) . Figures 1-3 ) that among the studied 41 winter wheat cultivars the most frequent banding paterns were subunits 0 (73%) from the locus Glu-A1, 7 + 9 (54%) from the locus Glu-B1 and 5 + 10 (66%) located on the locus Glu-D1. The subunits controlled by the locus Glu-D1 are the most important for technological quality. The subunits 5 + 10 have positive effects, while 2 + 12 have negative effects on quality. As summarised in Table 1 , the pair of high quality subunits (5 + 10) was detected in 27 new breeding lines i.e. in 66% of the accessions. The highest GQ score of 10 was found in the lines SK-30 and FD-92017/1. The GQ score 9 was found in the cultivars Astella, Ilona, Velta and MV-06-95, i.e. in 10% of the accessions. The results show, that these high quality subunits are complemented with other high quality HMW glutenin subunits like 1, 2*, 7 + 8 and 7 + 9. Good technological quality can therefore be predicted for these accessions. The combinations of 5 + 10 with lower quality HMW-GS like 0 and 6 + 8 were detected in other accessions with a GQ-score from 5 to 8 (80%). In contrast, the lowest GQ-score of 4 was found in the accessions CF-5172 and FD-90050 with the subunits 0, 6 + 8 and 2 + 12. These accessions can be specified as unsuitable for bread making. The rare pair of subunits 17 + 18 with high positive effects on quality was found in the accessions Charger and HE-6606. The rare pair of subunits 4 + 12 with negative effects on quality was found in the accession MV-230-96. They are solitary like the subunits 20 and 3 + 12, which are less frequent in Slovak cultivars. P���� and L������� (1983) and P���� et al. (1987) reduced the assigned GQ-score in presence of the secale-gliadin block 1B3 in the electrophoretic pa�ern. This block is known as a marker of low breadmaking quality but also of resistance to stem rust. This indicates, that the secale-genes, present in it, are responsible for low gluten quality and include also the gene Sr31 for stem rust resistance (Č���� & Š���� 1996) . In Table 1 can be seen, that this block is present in the two Slovak accessions SK-22 and SK-30 and in two Hungarian accessions, MV-230-96 and MV-04-96. The accessions SK-22, and SK-30 had a rye-score of 5 and 8, respectively, while both Hungarian accessions had a rye score of 4. Our results are similar to those of other authors who analysed Slovak and world collections of common wheats and the effects of particular HMW-GS on technological quality (G������ et al. 1995; G����� et al. 1998, 2002) . Triticum durum DESF. is grown in the Slovak Republic much less than Triticum aestivum L. Durum wheats are primarily used for pasta making, e.g. spaghe�i, macaroni etc. Among the studied tetraploid wheats (Table 2, Figure 4) we detected the HMW-GS 0 and 7 + 8 with a GQ score of 4 in all three analysed cultivars. The D genome absence was expressed by the lack of HMW-GS, coded by the D genome. This was described in more detail by G������ et al. (1995) , K���� et al. (1997) and G����� et al. (1998) .
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Triticum spelta L. is an old crop known worldwide, experiencing some renaissance in the Slovak Republic because of its unique flavour, high vitamin content and a higher nutritious value than common wheat. The cultivation, final use and breeding methods of spelt wheat are increasingly studied (B����� & K�������� 1993; A����-A�� et al. 1996; R������� et al. 1996) . Our electrophoretic analyses of spelt wheat HMW-GS (Table 3, Figure 4 ) showed that these spelt wheat cultivars were not homogeneous and consisted of 3-4 different lines (A, B, C, D). The cultivar Bauländer Spelz showed four groups of electrophoretic profiles with different HMW-GS, with similar proportions of lines B (30%), C (35%) and D (30%). The most frequent line was C with the subunits 1, 13 + 16, 2 + 12 and a GQ score of 8. Within the cv. Frankenkorn, consisting also 
